Sumtmary. The influence of several tincoutplers of oxidative phosphorvlatioii and inhibitors of terminal electron transport was stutdied on absorption and long distance transport of both K and Cl at concentrations within each range of the dual isotherm typical of ion uptake by maize roots. At low concentrations in the range of system 1, the system considered to implement ion movement through the plasma membrane, root absorption and long distance transport are equally inhibited by a given inhibitor. In the high range of system 2, the system considered to mediate ion passage through the tonoplast, long distance transport is markedly less sensitive to inhibitors than is absorption. The observations are in accord with the hypothesis that only system 1 is involved in the uiptake of ions from the external soltution into the symplast, and hence into the xylem. At high concentrations, entrance into the symplasm is deemed to be largely by diffulsion and therefore less inhibitor sensitive.
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With respect to absorption by the roots, the plasma membrane system is more inhibitor sensitive than is the tonoplast system. It is sulggested that the difference in sensitivity is real, and not the consequence of an inequality of inhibitor concentration in the vicinity of the plasma membrane and tonoplast respectively.
When ion absorption by plant roots is examined through a wide concentration range, at least 2 distinct isotherms are noted which differ in their compass by roughly three orders of magnitude (6) . The 2 types of isotherms have been taken to reflect separate transport systems or mechanisms (6) , and it has been proposed by Torii and Laties (16) that the high affinity system (system 1) operates at the plasma membrane, while the low affinity system (system 2) acts at the tonoplast. Crafts and Broyer (4), Arisz (1) , and Lundegardh (11) have long argued that salts move from the root cortex into the stelar cylinder through a cytoplasmic continuum, the symplasm. Pitman (15) , on the basis of selectivity and kinetic considerations, has recently made an excellent case for the same view.
In connection with the theory of symplastic transport it follows that passage of ions into the xylem from the external solution involves transport across the plasma membrane of the root cortex cells, but bears no direct relation to ion movement through the tonoplast. In this view it is to be anticipated that system 1, ptutatively operating at the plasma membrane, controls the kinetic aspects of ion movement into the xylem, and hence the 
Results
The isotherm for ion absorption in the high range is in fact mtultiple (5, 7) . However, since the distinction of paramount importance is between the low affinity system and the 1 or more high affinity systems, the concept and the presentation are simplified by discuissing absorption in the high range simply in terms of svstem 2. effective in suippressing K absorption and long-distance transport. Again, both uptake and transport are inhibited in the low range very much more markedly than in the high range, and root absorption is affected more than transport in the high range.
The effect of the terminal oxidase inhibitors, cyanide and azide on chloride absorption and longdistance trainsport is depicted in figures 4 and 5. WNrith both inhibitors, absorption and transport are almost equ1ally affected in the low range, and ab- (12, cf 13) .
In connection with the hypothesis that plasma membrane transport is mediated by system 1 while tonoplast transport is mediated by system 2, it is to be expected, in view of what has been said above, that sensitivity to inhibitors should be different for systems 1 and 2. Furthermore, since system 1 is considered to be directlv involved in movement of salt to the symplast and hence to the xylem, while system 2 is not, it may be anticipated that transport to the shoot will respond to inhibitors in accordance with the sensitivity of system 1. The theoretical expectations have been met by the data. Both uncouplers of oxidative phosphorylation and inhibitors of electron transport inhibit root absorption and long distance transport alike in the low range. Both systems are ostensibly mediated by system 1. In the high range long distance transport is markedly less inhibitor sensitive than root absorption. The latter observation is in accord with the presumption that in the root, vacuolar uptake is carrier-mediated in the high range, while penetration into the symplasm is largely diffusive. Movement within the symplasm is much more rapid than can be expected from simple diffusion (3, 15) , but the absorption isotherms do not bear upon this question. The vacuoles represent a diversionary sump so far as transport to the shoot is concerned, and the data reaffirm the independence of the root accumulation and long distance transport processes in the high range.
If with respect to inhibitor absorption a psetido steady-state is reached in the cytoplasm in a relatively short time, as with salt absorption (12, 14) , then the difference in sensitivity of systems 1 and 2 to the chosen inhibitors is real, and not a reflection of different cytoplasmic inhibitor concentrations in the proximity of the plasma membrane and tonoplast respectively. The system 1 mediated movement of cations and of anions into the cytoplasm appear to be independent processes (6) . Hence the apparent inhibition of the transport of a given ion may be thought to represent acttual inhibition. Where net salt movement from the cytoplasm into the vacuole is at issuie, it is evident not only that the absorption of a given ion depends on the uptake of its counter-ion (6, 16) , but the prospect has been raised that the members of an ion pair are actually linked in transport (12) . In either case inhibition of the transport of I member of the pair will impair transport of the other, and the focus of inhibition will remain uincertain. In this connection an examination of the effect of inhibitors on the individual fluxes at the plasma membrane and tonoplast respectively (12, 14) may provide the means of resolving the problem.
